Plasmid constructions. Plasmid pP Ø-lux (pTCV-J22, Table S1 ) was constructed using the Gibson assembly method 1 . Briefly, the luxABCDE operon was PCR-amplified using pXen5 as a template with oligonucleotides O1 and O2 (Table S2 ). The entire backbone except the lac gene of the pTCV-lac plasmid was PCR-amplified with O3 and O4 (Table S2 ). The 2 resulting DNA fragments were ligated as described 1 .
product was digested by EcoR1 and BamH1 and ligated into the EcoR1 and BamH1 restriction sites of pTCV-lac.
The plasmid pP 23-hrtBA, P hrt hrtR-lac (pTCV-J30, Table S1 ) was obtained by an overlap of 2 PCRs: the first PCR amplified P 23 from phrtBA 2 with primer O7 (EcoRI) and O9 (Tables S1,   S2 ). The second PCR amplified hrtBA from GBS NEM316 genomic DNA with primer O10
and O26 (EcoR1). Overlap PCR between the two PCR fragments was obtained using oligonucleotides O7 and O26 (Table S2 ). The PCR product was digested by EcoR1 and inserted into the plasmid pP hrt hrtR-lac (pTCV-J29) ( Table S1 ).
All inserts were sequenced.
Construction of GBS ∆hrtBA and ∆hssRS mutant strains. The ∆hrtBA GBS (NEMJ18 , Table S1 ) mutant strain was obtained by PCR amplification of 2 fragments of ~ 450 bp flanking the gbs0119-0120 genes using primer pairs O13/O14 and O15/O16
respectively (Table S2) . Following digestion by BamHI, both fragments were ligated together and purified, and the resulting ligation product was amplified using O13 and O16. The amplicon was then digested by EcoRI and cloned into the temperature-sensitive shuttle vector, pG+host1 3 giving rise to the p∆hrtBA plasmid (pTCV-J26, Table S1 ). The GBS ∆hssRS mutant strain (NEMJ19 , Table S1 ) was constructed as follows: 2 fragments of ~ 500 bp flanking the gbs0121-0122 genes were amplified from genomic DNA of GBS NEM316 by PCR using primer pairs O17/O18 and O19/O20 (Table S2 ). The 2 DNA fragments were fused together by PCR-overlap with primers O17 and O20. The resulting 1.1 kb fragment was gelpurified, digested by SalI and EcoRI, and cloned into pG+host1 3 giving rise to the p∆hssRS plasmid (pTCV-J27, Table S1 ). The recombinant vectors were introduced by electroporation into GBS strain NEM316 at 28°C. The double-crossover events leading to the expected gene disruptions were obtained as described 3 . Correct inactivation was confirmed by PCR analysis with oligonucleotides hybridizing outside the region of the double-crossover events. The mutants pTCV-J26 and pTCV-J27 are respectively referred to as ∆hrtBA and ∆hssRS in the manuscript (Table S1 ).
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